Large-conductance K+ channel openers NS1619 and NS004 as inhibitors of mitochondrial function in glioma cells.
Recently, it has been reported that large-conductance Ca(2+)-activated potassium channels, also known as BK(Ca)-type potassium channels, are present in the inner mitochondrial membrane of the human glioma LN229 cell line. Hence, in the present study, we have investigated whether BK(Ca)-channel openers (BK(Ca)COs), such as the benzimidazolone derivatives NS004 (5-trifluoromethyl-1-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-benzimidazole-2-one) and NS1619 (1,3-dihydro-1-[2-hydroxy-5-(trifluoromethyl)phenyl]-5-(trifluoromethyl)-2H-benzimidazol-2-one), affect the functioning of LN229 glioma cell mitochondria in situ. We examined the effect of BK(Ca)COs on mitochondrial membrane potential, mitochondrial respiration and plasma membrane potassium current in human glioma cell line LN229. We found that BK(Ca)COs decrease the mitochondrial membrane potential with an EC(50) value of 3.6+/-0.4 microM for NS1619 and 5.4+/-0.8 microM for NS004. This mitochondrial depolarization was accompanied by an inhibition of the mitochondrial respiratory chain. Both BK(Ca)COs induced whole-cell potassium current blocked by charybdotoxin, as measured by the patch-clamp technique. The BK(Ca)COs had no effect on membrane bilayer conductance. Moreover, the inhibition of mitochondrial function by NS004 and NS1619 was without effect on cell survival, as measured by lactate dehydrogenase release from the cells.